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(57)Abstract: 

PURPOSE: To make exact correction by implanting 
ions by using a convergent ion beam to the pattern 
defect part of a phase shift mask in such a manner 
that the phase and transmittance of the light passing 
this defect part attain the phase and transmittance 
similar to these of the light passing normal pattern 
parts. 

CONSTITUTION: A substrate 1 exposed under the 
defect region 3 is etched by irradiating this substrate 
with the convergent ion beam 4 shown by arrow 4 
under scanning as shown by arrow 5. At this time, an 
ion implanted layer 7 is formed near the extreme 
surface of the substrate 1 simultaneously with 
etching. The thickness of the ion implanted layer 7 
depends on the energy of the ion beam to be cast and 
the light transmittance, reflectivity and refractive 
index of the implanted layer 7 are determined by the 
quantity of the ions to be implanted. The final 
quantity of the ion implantation is so determined that 
the light transmittance of the implanted layer 7 attains the value approximately equal to the 
light transmittance of an attenuation type phase shift film 2. The etching depth of the 
substrate 1 is set at odd times of 7T (180° ) of the phase difference of the light passing the 
non-etched region and the etched region. 
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